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The confi guration of the dwelling also 
encouraged the use of the residual garden 
areas on the Northern side which remain 
bathed in sunlight despite the intervention. 
As the site is relatively exposed, generous 
overhangs are used to trap the prevailing 
winds, protecting the envelope whilst 
reducing solar gain during the summer 
period. All services are tucked in below 
ground. 

Entry / Upper fl oor level

Typically, upper fl oor living spaces can 
become detached from the external spaces. 
The additional elevation opened the vistas 
to the estuary which were fully exploited 
by integrating extensive open space on 
the upper level, with an indoor / outdoor 
living space located at the core of the 
principal living level. Conceived initially as 
a central winter garden, it has become a 
multipurpose, multifunction room, varying 
in use and enclosure as the prevalent 
weather and seasonal requirement dictates. 
A busy spot encouraging participation in 
activities by young children at the principle 
accommodation level irrespective of 
weather. 

The room is fully insulated from the 

Carrigaline Passive House:
 
This dwelling is located with a southerly 
aspect on the shoreline of the upper 
Owenabue Estuary, a special protection 
area within Cork Harbour.  Our brief was 
to design a 4 bedroom family home, to be 
as ecologically friendly as possible whilst 
within the client’s budget. Outside spaces 
were required to “nearly merge into the 
interior”. 

The end result is very much infl uenced 
by WMA’s experience in producing quite a 
number of distinctive but discreet modern 
family homes with an emphasis on quality 
through detailing and ecologically sound 
solutions, complimented by the interior 
fi nishes to the client’s insightful selection.
 
The steep southerly sloping site generated 
both challenges and opportunities and an 
early decision to invert the conventional 
domestic layout with living accommodation 
on the upper level held true. The dwelling 
is located on the lower regions of the site 
acknowledging the position of an adjacent 
dwelling which was to be redeveloped and 
taking advantage of the topography and 
views afforded close to the foreshore. 
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remaining accommodation so it can 
become effectively an outdoor space 
without compromising the remaining 
accommodation or thermal envelope. Both 
the expansive glass wall from this room to 
the hall and the folding screen to the deck 
fold away to make a truly versatile indoor 
/ outdoor space penetrating deep into the 
bowels of the dwelling. 

The kitchen, central to most activities in any 

family home also has direct access to the 
multipurpose area and the deck.  

A linear corner window is providing 
natural illumination to the work surfaces 
and framing views of the upper river to 
exclude a busy commuter route or any 
potential overlooking by a neighbouring 
property.  The kitchen has direct access 
to the upper garden and the pantry area 
providing additional storage etc. On the 
Eastern side, a modest Living area appears 
from within to be suspended amongst the 
retained foliage overlooking the river. A 
guest bedroom is located away from the 
main activity also on this level. 
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upper fl oor layout
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Legend:

1. Entrance lobby
2. Hall
3. WC
4. Pantry
5. Kitchen
6. Dining / Wintergarden

7. Living
8. Study
9. Bedroom
10. Family room
11. Laundry
12. Bathroom
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Therm analysis to omit thermal bridge

Lower / garden level

The staircase not only provides generous 
access but also takes with it northerly light 
to the lower open circulation area, which 
also provides access to the lower garden / 
sleeping accommodation level. 
The brief also required “the house to adapt 
to the kids as they grow”.  Typical of many 
WMA dwellings, the children’s bedrooms 
surround a large open multi-purpose play 
area which they can quickly take ownership 
of and is located as a key component of the 
main circulation route making extremely 
effi cient use of space. Laundry facilities 
are located into the hill and ventilated via 
a double-storey drying tower, an integral 
part of the overall heat recovery system 
– so no power hungry conventional dryers 
encouraged here! Cross section

View from South
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Technical design

Originally intended to be an A rated Passive 
solar project, a decision was made to seek 
passive house certifi cation as late as at the 
tender stage.

Passive House certifi cation is a quality 
assured energy performance and comfort 
rating which demands stringent control of 
both the design and construction process. It 
was developed in Germany some 15 years 
ago and is rapidly becoming the accepted 
benchmark for achieving excellence in low 
energy building worldwide. Almost 30,000 
PH projects are constructed or being 
constructed and studies over the years 
have confi rmed that the projects perform 
to within 10% of design predictions. 
The sloping site required an appropriate 
structural solution that would address 
both the structural retention qualities and 
thermal performance levels integral to the 
walls. An Irish Manufactured ICF (Insulated 
Concrete formwork) system was employed 
on the lower ground fl oor, integrated with a 
raft type slab on a heavily insulated base.  
The lack of thermal bridging evident in 
this form of construction was particularly 

encouraging and cross wall thermal bridging 
was eliminated through detailed structural 
design of the reinforcement system. 

A saving of over 16 tonnes of CO2 was 
achieved by using GGBS concrete instead 
of conventional concrete in the foundations 
and walls. These walls were then clad in 
fi bre cement panels which do not require 
any long term maintenance in such a coastal 
environment. The upper fl oor was generally 
of precast slabs with in-situ concrete in the 
courtyard area contributing positively to the 
thermal mass properties of the dwelling. 

The upper walls and roof construction was 
locally produced using closed wall timber 
frame construction, manufactured locally 
which had exemplary insulation and airtight 
characteristics. These walls also assist with 
moisture transfer during periods of high 
humidity. The upper walls were clad with 
a rain screen of a carefully selected and 
detailed, untreated Austrian larch cladding. 
Windows and folding doors are aluminium / 
larch composite triple glazed with low iron 
glass providing excellent solar transmission. 

The design of and specifi cation of the 
dwelling responded to the site and climatic 
context, with every component being 
carefully selected to optimise the energy 
performance and comfort characteristics 
of the dwelling, keeping maintenance and 
ecological issues in mind.
Every overhang, glazed area and indent 
was considered to ensure that a positive 
energy balance was achieved during the 
heating period and that overheating was 
prevented.

View to estuary from side entrance

Non invasive leak fi nding - Thermography
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Extensive simulations and modelling using 
Therm and WUFI at the design stage ensured 
that construction details would perform as 
intended and that any chance of a thermal 
bridge was effectively eliminated cost 
effectively. The success achieved through 
this strategy was verifi ed during the fi nal 
airtight and thermo-graphic testing. The air 
change of 0.6 ac/h @50Pa was achieved 
despite the inclusion of folding glass walls 
and other ‘architectural’ features which 
in themselves would not be considered 
conducive to achieving such levels. 

No internal surface temperature within 
the dwelling deviates more than 40C, even 
when -100C is experienced externally. 
Therefore there is no radiant asymmetry 
resulting in extremely good comfort levels. 
The effi ciencies of the heat recovery 
system installed combined with the thermal 
characteristics of the external envelope and 
window placement ensures a very consistent 
ambient temperature is experienced 
throughout the dwelling, despite the fact 
that a conventional heating system does 
not exist!  Heat is provided principally from 
solar gain supported by that generated by 
and recovered from appliances, cooking etc. 
The occupants also generate some useful 
heat. Wet rooms are fi tted with low output 
towel rails and the laundry is fi tted with a 
single panel radiator. A reserve 2kW post 
heater is integrated into the MHRV system 
for extreme conditions.  

As everyone has a different perception of 
comfort, the ability to address individual 
comfort requirements was explored and the 
use of IR emitters developed and patented 
by John Morehead. 

These are primarily fi tted in the wet 
rooms and are ceiling mounted IR bulbs 
which are also an active component of 
the MHRV system. Independent linear 
IR emitters are also fi tted in the kitchen, 
living and winter garden areas and fi t 
within the service cavity. Lower ambient 
temperatures in areas such as the 
bedrooms can be enjoyed, improving 
comfort levels and signifi cantly reducing 
energy loads.  The IR emitters heat the 
occupant, not the air. Therefore a level of 
individual comfort control can be enjoyed 
independently. 

As with the sun’s energy, 40% of which 
is Infra red, the occupant and indeed 
any warm blooded creature, absorbs and 
responds to this energy through their skin 
and their in-built circulatory system! Heat 
is then distributed evenly and at a pace to 
suit the comfort criteria of the body!

This level of control further improves the 
comfort levels already experienced in a 
Passive House and is highly effi cient

Solar water heating is provided by 
evacuated tubes at roof level and rain 
water is harvested for both sanitary use 
and gardening.

Duct Valve with IR emitter

Austrian larch ready to weather
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The project exceeded the Passive House 
Certifi cation requirements: 

0.6 ac/-h air changes at 50 Pa 

13.1 kWh/m²a AHD  monthly method

8.8 W/m² Specifi c Heat load 

86 kWh/m²a Primary Energy Demand 

In August this year the project achieved full 
certifi cation and is the fi rst fully certifi ed 
dwelling in the region.

International Passive House Open Day 
took place on the weekend of 11th -13th 
November and the project was opened for 
many to experience fi rst hand the benefi ts 
of the Passive House concept fi rst hand.

Having a passive solar building optimised 
to suit the unique climate prevalent on a 
particular site was put forward as being 
a critical component for low energy 
performance. A 45% variation in the 
performance of this particular design 
is predicted based on the variations in 
climate performance from say Valentia to 
Birr. That is not to say that a building in 
Birr cannot meet Passive House criteria 
or comfort levels. A design for Birr would 
need a different approach to respond to 
the more severe thermal loads and adjust  
to the solar radiation levels available there.

The project confi rms that a carefully 
tuned passive solar design can meet the 
Passive hosue standards cost effectively. 
The additional costs to modify this project 
if it were to be built to the 2011 building 
regulations  and were to be brought up to 
Passive House standards is estimated at 
below 4% of the build cost if constructed 
on this site. A poor passive solar design 
or site with limited solar access could 
however require a signifi cant increase on 
these fi gures. Obviously achieving Passive 
House  standards in more temperate 
climate locations like Valentia would be 
signifi cantly less. The debate about the 
BER system using a Dublin climate data 
set, is becoming more relevant and needs 
to be addressed for EPBD directives to be 
met effi ciently. 

different locations show 45% variation in energy demand

U-values employed with minimum elemental u-values in 2011 TGD L building regulations in brackets
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Another interesting comparison debated 
during the open day was how the building 
might perform  under PHPP, the Passive 
House Planning Package if it was built to  
the 2011 Building Regulations elemental 
values and air tight criteria. Apart from 
the signifi cant change in heating loads and 
annual heat demand, the losses due to 
uncontrolled air infi ltration were signifi cant.

By changing components to suit the  2011 

Building Regs elemental values, in PHPP, 
heating loads increased by 400%, the 
specifi c heating demand by 550%. By 
far the most signifi cant impact was from 
uncontrolled air infi ltration.  Improving 
from a lowly 7 ac/h to 0.6 ac/h is achieved 
primarily through good workmanship 
and preplanning at little if any cost. 
Uncontrolled air leakage contributes 
nothing but can give rise to an unhealthy 
environment and increased energy costs.

Minister Simon Coveney TD at the 2011 International Passive House Days marked the award of achieving “Qual-
ity Approved Passive House Certifi cation”, recognising the signifi cant input by the local construction and design 
teams most of whom are based 10mins from the suite. Also included are Sally O’Leary and daughter Imogen.

Comparative energy losses when both Passive House and Building Regulations envelope criteria are applied

Windows Roof Floor Wall Other Doors Infiltration Ventilation
2011 Building Regs losses 21.68 8.37 2.93 16.71 2.74 0.90 32.38 3.32
Certified PH losses 11.91 5.80 2.29 11.44 1.75 0.45 2.67 3.32
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